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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to an engine control sys-
tem for a hybrid vehicle, and, more particularly, to an
engine control system which stops or restarts the engine
in consideration of the remaining charge of a high-voltage
battery and the amount of power consumption by acces-
sories or other devices.

Description of the Related Art

[0002] Conventionally, hybrid vehicles which carry mo-
tors as power sources for driving the vehicles in addition
to engines are known. Hybrid vehicles are divided into
series hybrid vehicles and parallel hybrid vehicles. In the
series hybrid vehicles, the engine drives a generator
whose electric power output is used to drive the motor,
which in turn drives the wheels. In the parallel hybrid ve-
hicles, the motor coupled to the engine assists the rota-
tion of the drive shaft of the engine while charging a high-
voltage battery with electric energy using the motor itself
as a generator or using a separate generator.
[0003] Because the engines of such hybrid vehicles
can constantly run within the engine-speed range of a
high fuel mileage and a low emissions level or their drive
loads can be reduced, the hybrid vehicles can achieve
lower fuel consumption and lower emissions levels than
conventional engine vehicles.
[0004] As disclosed in, for example, Japanese Unex-
amined Patent Application, First Publication Hei
8-317505, some of those hybrid vehicles are designed
to be capable of stopping the operation of the engine in
accordance with predetermined driving conditions.
[0005] Because of the ability to stop the operation of
the engine, such a hybrid vehicle is superb in preventing
over-charging of the battery or achieving a further im-
provement on the fuel consumption by stopping the op-
eration of the engine in accordance with predetermined
operational conditions, such as the remaining charge of
the battery, but has the following problem.
[0006] For example, while a certain amount of energy
remains in the battery when fuel supply cut is carried out
during deceleration, it is not adequate to keep fuel supply
cut and stop the engine when the 12-V system consumes
a large amount of power and energy should be supple-
mented from the high-voltage battery to the 12-V battery,
e.g., when turning on head lights while driving the vehicle
in a night.
[0007] US-A-5,212,431 discloses a control system for
an electric vehicle, which has an electric motor 17 as
driving force source comprising: power storage unit 15
for supplying electric energy to said electric motor and
storing energy generated when said electric motor is op-
erated as a generator, a gas turbine type-generator 16

for supplying electric energy to said motor and said gen-
erator; and a remaining charge detector for detecting a
remaining charge of said power storage unit; a stop/start
determination device for determining whether to permit
stopping or starting of said generator in accordance with
said remaining charge of said power storage unit; a gen-
erator stopper for stopping said generator based on a
result of a decision by said stop/start determination de-
vice; and a generator starter for starting said generator
based on said result of said decision by said stop/start
determination device.
[0008] DE196 20 988 A1 discloses an engine control
system for a hybrid vehicle, which has an internal com-
bustion engine 60 and an electric motor 10 as driving
force sources, and permits stopping and starting of said
engine in accordance with predetermined drive condi-
tions, said engine control system comprising: first power
storage unit (high voltage battery) 20 for supplying elec-
tric energy to said motor and storing energy generated
when said electric motor is operated as a generator by
said internal combustion engine and energy regenerated
by regeneration; second power storage unit (accessory
and engine starter battery) 50 for supplying electric en-
ergy to a predetermined accessory device, (e.g. light,
radio, airbag, engine starter motor); a voltage detector
for detecting voltage of the second power storage unit;
start determination device for determining whether to per-
mit starting of said engine in accordance with the detect-
ed voltage of the second power voltage unit and the re-
maining charge of said first power storage unit; and an
engine starter for starting said engine based on said re-
sult of said decision by said determination device, such
that if the voltage of the second power storage unit may
soon get low for restarting the engine, the engine is start-
ed. There, the voltage of the accessory and starter battery
50 is determined. If the voltage is too low (10 to 12 V) a
failure flag F1 is outputted. But only if the DC/DC con-
verter 22 is out of operation over a longer time, and si-
multaneously, the accessory and starter battery voltage
is too low, then the engine is restarted, so that the gen-
erator 52 coupled to the engine 16 produces electric pow-
er for charging the starter battery 50.

SUMMARY OF THE INVENTION

[0009] Accordingly, it is an object of the present inven-
tion to provide an engine control system for a hybrid ve-
hicle, which can stop the engine in accordance with the
power consumption of the 12V system.
[0010] To achieve this object, according to one aspect
of this invention, there is provided an engine control sys-
tem for a hybrid vehicle, in accordance with claim 1.
[0011] The hybrid vehicle is equipped with an internal
combustion engine (e.g., an engine E in one embodi-
ment) and an electric motor (e.g., a motor M in the em-
bodiment) as driving force sources and a power storage
unit, and permits stopping and starting of the engine in
accordance with predetermined drive conditions, com-
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prises: power-consumption detector (e.g., the 12V sys-
tem power-consumption sensor S8 in the embodiment)
for detecting the amount of power consumption by a pre-
determined accessory device (e.g., accessories such as
lights and an air conditioner, or an ECU); first power stor-
age unit (e.g., a high-voltage battery BAT in the embod-
iment) for supplying electric energy to said motor and
storing energy generated when the electric motor is op-
erated as a generator by the internal combustion engine
and energy regenerated by regeneration; second power
storage unit (e.g., a 12-volt (low-voltage) auxiliary battery
12BAT in the embodiment) for supplying electric energy
to the predetermined accessory device; remaining
charge detector (e.g., a current sensor S7 or the like in
the embodiment) for detecting a remaining charge of the
first power storage unit (e.g., a remaining charge QBAT
in the embodiment); stop/start determination device
(e.g., step S111, step S216 and step S316 in the embod-
iment) for determining whether to permit stopping or start-
ing of the engine in accordance with the amount of power
consumption by the predetermined accessory device
(e.g., the amount of 12V system power-consumption
VELIDLn in the embodiment) and the remaining charge
of the power storage unit; engine stopper (e.g., step S129
and step S320 in the embodiment) for stopping the en-
gine based on a result of a decision by the stop/start
determination device; and engine starter (e.g., step S209
and step S323 in the embodiment) for starting the engine
based on the result of the decision by the stop/start de-
termination device.
[0012] With the above structure, because stopping and
starting of the engine can be permitted in accordance
with the power consumed by the predetermined acces-
sory device and the remaining charge of the first power
storage unit, the engine can be stopped according to the
actual conditions based not only on the remaining charge
of the first power storage unit but also on the amount of
power consumption of the predetermined accessory de-
vice. This can prevent the occurrence of the situation that
while the engine is stopped because of certain amount
of charge remains in the power storage unit, a large
amount of power consumption by the predetermined ac-
cessory device actually reduces the remaining charge of
the first power storage and thus disables restarting of the
engine.
[0013] The predetermined drive conditions for stop-
ping the engine are, for example, such that on the
premise that the engine can be started by the motor (e.g.,
when a motor-start enable/disable flag F_MOTSTB is "1"
in step S106 in the embodiment), the amount of the re-
maining battery charge (or the state of charge) SOC is
equal to or above an over-discharge area (e.g., an ener-
gy-storage-zone flag F_ESZONE is "0" in step S107 in
the embodiment), and the engine coolant temperature
TW is equal to or higher than a predetermined level (e.g.,
the coolant temperature TW is equal to or higher than a
coolant-temperature lower limit TWFCMG in step S108
in the embodiment).

[0014] Preferably, the first power storage unit supplies
electric energy to the second power storage unit via a
downverter, and is capable of supplying power to drive
the predetermined accessory device via the downverter,
the stop/start determination device determines to permit
stopping of the engine when the remaining charge of the
power storage unit is equal to or greater than an upper
threshold value of the remaining charge of the power
storage unit (e.g., an engine-stop disable high-voltage
battery capacity upper limit QBATIDHN in the embodi-
ment) set in association with the amount of power con-
sumption by the predetermined accessory device, and
determines to permit starting of the engine when the re-
maining charge of the power storage unit is equal to or
smaller than a lower threshold value of the remaining
charge of the power storage unit (e.g., an engine-stop
enable high-voltage battery capacity lower limit
QBATIDLN in the embodiment) set in association with
the amount of power consumption by the predetermined
accessory device.
[0015] The stopping of the engine operation can in-
clude fuel supply cut when the vehicle decelerates. This
can permit suppression of fuel consumption when the
vehicle is decelerating. In this case, returning from the
fuel cutting state or restart of fuel supply is implemented
in accordance with the remaining charge of the power
storage unit and the amount of power consumption by
predetermined accessory device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a schematic diagram showing the overall
structure of one embodiment of this invention
FIG. 2 is a flowchart showing a routine for determin-
ing the operation mode of a motor;
FIG. 3 is a flowchart illustrating a routine for deter-
mining whether or not to stop the engine of an MT
vehicle;
FIG. 4 is a flowchart illustrating a routine for deter-
mining whether or not to restart the MT vehicle; and
FIG. 5 is a flowchart showing a routine for a deter-
mination of engine stop/engine restart of a CVT ve-
hicle.
FIG. 6 is a flowchart for monitoring the power con-
sumption of a 12-V system.
FIG. 7 is a graph illustrating the relationship between
the remaining charge of a battery and the power con-
sumption of the 12V system.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0017] A preferred embodiment of the present inven-
tion will be explained with reference to the accompanying
drawings.
[0018] FIG. 1 is a schematic diagram showing the over-

3 4 



EP 1 036 696 B1

4

5

10

15

20

25

30

35

40

45

50

55

all structure of a parallel hybrid vehicle, specifically, a
hybrid vehicle having a manual transmission system in-
stalled therein (including a vehicle in which a CVT (Con-
tinuously Variable Transmission) is installed). Driving
forces from both an engine E and a motor M are trans-
mitted via a transmission T, such as an automatic trans-
mission or a manual transmission, to front wheels Wf
which are the drive wheels. When the hybrid vehicle de-
celerates and the driving force is transmitted from the
front wheels Wf to the motor M, the motor M acts as a
generator to generate so-called regenerative braking
force, so that the kinetic energy of the vehicle body is
stored as electric energy.
[0019] A power drive unit PD performs the driving and
regeneration of the motor M in response to control com-
mands from a motor ECU 3. A high-voltage battery BAT
for sending and receiving electric energy to and from the
motor M is connected to the power drive unit PD. The
battery BAT includes a number of modules connected in
series, each module having a number of cells connected
in series. The hybrid vehicle includes a 12-volt auxiliary
battery 12BAT for driving various accessories. The aux-
iliary battery 12BAT is connected to the battery BAT via
a downverter DV. The downverter DV, controlled by an
engine ECU 1, reduces the voltage from the battery BAT
and charges the auxiliary battery 12BAT.
[0020] A battery ECU 2, for example, computes the
remaining charge (or the state of charge) SOC of the
battery BAT. In FIG. 1, reference numeral "4" denotes a
brake vacuum control unit, and the broken-line block 5
is a CVTECU.
[0021] The engine ECU 1 controls fuel supply amount
controller F1 for controlling the amount of fuel supplied
to the engine E, a starter motor ST, an ignition timing,
etc. in addition to the motor ECU 3 and the downverter
DV.
[0022] Therefore, the engine ECU 1 receives SOC in-
formation on the battery remaining charge from the bat-
tery ECU 2, motor information from the motor ECU 3 and
signals from various sensors and various switches. The
sensors include a vehicle speed (V) sensor S1, a throttle-
opening-state (TH) sensor S2, engine coolant tempera-
ture (TW) sensor S3, an engine intake-air temperature
(TA) sensor S4, an engine speed (NE) sensor S5 and a
brake-vacuum sensor S6 for detecting the brake-master-
power negative pressure. There are also a 12-V system
power-consumption sensor S8 for detecting the amount
of power consumption by the accessories and a current
sensor S7 which, together with the battery ECU 2, detects
the remaining charge of the battery BAT. Those switches,
though not illustrated, include an ignition switch, a re-
verse switch, a brake switch, a neutral switch and a clutch
switch.
[0023] Based on the signals from the various sensors
and the various switches, the SOC information and the
motor information, the engine ECU 1 performs fuel supply
cut and starting of the engine.
[0024] For a CVT-installed vehicle, N (Neutral), P

(Parking) and R (Reverse) position switches are provided
in addition to the neutral switch, reverse switch and clutch
switch.

[Determination of Motor Operation Mode]

[0025] Referring to the flowchart of FIG. 2, the control
mode for the motor of this hybrid vehicle will be explained.
[0026] In step S1, it is determined whether the vehicle
is a manual transmission (MT) vehicle or a CVT vehicle.
When it is determined that the vehicle is an MT vehicle,
an engine stop determination (for MT vehicle) which will
be discussed later is carried out in step S2. Then, a restart
determination is performed in step S3 after which the flow
proceeds to step S5.
[0027] When it is determined in step S1 that the vehicle
is a CVT vehicle, an engine stop/engine restart determi-
nation (for CVT vehicle) which will be discussed later is
performed in step S4. Then, the flow proceeds to step S5.
[0028] In step S5, an assist trigger determination is
executed to determine whether or not to carry out assist
by the motor. There are various assisting methods; for
example, the determination can be made based on pa-
rameters such as the throttle opening state (e.g., throttle
opening degree, or throttle opening amount) and the ve-
hicle speed. Then, it is determined in step S6 whether
the throttle is completely closed based on a throttle-com-
pletely-closed-state flag F_THIDLMG.
[0029] When in step S6 the throttle-completely-closed-
state flag F_THIDLMG is "0" , that is, when it is deter-
mined that the throttle valve is completely closed, and
when it is determined in step S7 that the vehicle speed
V is "0", that is, the vehicle is not running, the "idle mode"
is selected in step S8, so that the engine E is maintained
in an idling state.
[0030] When in step S6 the throttle-completely-closed-
state flag F_THIDLMG is "0", that is, when it is determined
that the throttle valve is completely closed, and when it
is determined in step S7 that the vehicle speed V is not
"0", the "deceleration mode" is selected in step S9 and
regenerative braking by the motor M is carried out. Fur-
ther, the regeneration energy is stored to charge the bat-
tery.
[0031] When in step S6 the throttle-completely-closed-
state flag F_THIDLMG is "1", that is, when it is determined
that the throttle valve is open, the flow proceeds to step
S10. In this step S10, it is determined based on a motor
assist flag F_MAST whether to select the "acceleration
mode" or the "cruise mode".
[0032] When it is determined in step S5 that the assist
by the motor M is required, and when it is determined in
step S10 that the motor assist flag F_MAST is "1", the
"acceleration mode" is selected in step S11, and the mo-
tor M assists the driving force of the engine E. When it
is determined in step S10 that the motor assist flag F_
MAST is "0", the "cruise mode" is selected in step S12,
and the motor M is not driven so that the vehicle runs
only on the driving force from the engine E. Accordingly,
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step S13 provides the output from the motor correspond-
ing to each mode.
[0033] The following describes the "engine stop deter-
mination (MT)", the "restart determination" and the "en-
gine stop/engine restart determination (CVT)" in the
above-described flowchart.

[Engine Stop Determination (MT)]

[0034] Now, the engine stop determination for an MT
vehicle will be discussed. In the engine stop determina-
tion, specifically, whether or not to permit the engine to
stop is determined according to the running conditions
of the engine and the driver’s operation, basically on the
condition that stopping the engine is permitted only when
the start of the engine can be assisted by the motor.
[0035] FIG. 3 is a flowchart illustrating a routine for
determining whether or not to stop the engine of an MT
vehicle. The state of a start-switch-ON start flag F_MGST
is determined in step S101 in this flowchart. When the
start-switch-ON start flag F_MGST is "0", that is, when
it is the first running, a restart flag F_IDLREST for restart-
ing the engine by opening the throttle is set to "0" in step
S102. Then, the engine-stop control execution flag F_
FCMG is set to "0" in the next step S103. In the next step
S104, "0" is set to a flag F_FCBRK which indicates that
the brake is released while fuel supply cut originated from
deceleration is continuing, after which the flow returns.
[0036] That is, at the time of first running, the individual
flags are initialized by the operation from the ON action
of the ignition switch to the ON action of the start switch.
[0037] When it is determined in step S101 that the
start-switch-ON start flag F_MGST is "1" or it is not the
first running, the state of the engine-stop control execu-
tion flag F_FCMG is checked in step S105. The decision
here is made to distinguish the condition for stopping the
engine from the condition for restarting the engine after
the engine has stopped. When the flag F_FCMG was
already "1", this step is passed and the flow returns to
the operation-mode determining routine to execute the
restart determination.
[0038] When it is determined that the engine-stop con-
trol execution flag F_FCMG is "0", it is then determined
in step S106 if the motor start enable flag F_MOTSTB is
"1", that is, if the starting of the engine by the motor is
possible. Whether or not the start of the engine can be
performed by the motor is checked by signals from the
motor ECU 3. When it is determined that the flag F_MOT-
STB is "0", the starting of the engine by the motor is not
possible so that the flow goes to step S104. When it is
determined that the flag F_MOTSTB is "1", the flow goes
to step S107. Thus, if the starting of the engine by the
motor is not possible, therefore, the engine will not be
stopped.
[0039] In step S107, it is determined if the energy-stor-
age-zone flag F_ESZONE is "1", that is, the battery’s
remaining charge SOC is in an over-discharge zone (e.g.,
20% or smaller). This prevents the engine from being

stopped when the battery’s remaining charge is not
much.
[0040] When the energy-storage-zone flag F_ES-
ZONE is "1", that is, when it is determined that the bat-
tery’s remaining charge SOC is in the over-discharge
zone, the flow proceeds to step S104. When it is deter-
mined that this flag F_ESZONE is "0", i.e., that the bat-
tery’s remaining charge SOC is not in the over-discharge
zone, the coolant temperature TW is compared with the
coolant-temperature lower limit TWFCMG (e.g., 40°C)
for stopping the engine in step S108.
[0041] When it is determined that the coolant temper-
ature TW is lower than the coolant-temperature lower
limit TWFCMG, the flow goes to step S104. This prevents
the engine from being stopped when it is not in a fully
warmed-up state. When it is determined that the coolant
temperature TW is equal to or higher than the coolant-
temperature lower limit TWFCMG, the intake-air temper-
ature TA is compared with an intake-air temperature up-
per limit TAFCMG (e.g., 40°C) for stopping the engine in
step S109.
[0042] When it is determined that the intake-air tem-
perature TA is higher than the intake-air temperature up-
per limit TAFCMG, the flow proceeds to step S104. Ac-
cordingly, when the intake-air temperature is high, the
engine is not stopped in consideration of the deterioration
of the startability and the air conditioning performance
that should be secured. When it is determined that the
intake-air temperature TA is equal to or lower than the
intake-air temperature upper limit TAFCMG for stopping
the engine, the flow proceeds to step S110.
[0043] In step S110, it is determined whether or not
the shift position is the position R (Reverse). When a
reverse switch flag F_RVSSW is "1", that is, when it is
determined that the shift position is the position R, the
flow proceeds to step S104. This prevents the engine
from being stopped when the vehicle starts or stops at a
low speed in the reverse mode, thus improving the op-
erability. When it is determined that the shift position is
other than the position R, the state of a large-consump-
tion-in-12V-system and restart enable flag F_FCMGBAT
is determined in step S111. The control which determines
the value of this flag F_FCMGBAT will be discussed later.
[0044] When it is determined that this flag F_FCMG-
BAT is "0", that is, when restarting the engine is not pos-
sible due to large consumption in the 12V system, the
flow advances to step S104. When it is determined that
the flag F_FCMGBAT is "1", that is, when restarting the
engine is possible even with large consumption in the
12V system, the flow advances to step S112.
[0045] In step S112, it is determined whether or not
the throttle-completely-closed-state flag F_THIDLMG is
"1". When the flag F_THIDLMG is "1", that is, when it is
determined that the throttle is not completely closed, the
flow advances to step S104. As a result, the engine is
not stopped. When the flag F_THIDLMG is "0", that is,
when it is determined that the throttle is completely
closed, the flow advances to step S113.

7 8 



EP 1 036 696 B1

6

5

10

15

20

25

30

35

40

45

50

55

[0046] In step S113, the state of a neutral-switch-OK
flag F_OKNSW is determined, and then the state of a
clutch-switch-OK flag F_OKCLSW is determined in step
S114. In the next step S115, the state of a brake-switch-
OK flag F_OKBRKSW is determined.
[0047] Those steps S113, S114 and S115 determine
if their associated switches are functioning adequately.
When the switches are not failing, the respective flags
are set to "1". When it is determined that the individual
switches are normal, the flow advances to step S116.
When each flag value is "0" because the associated
switch is abnormal or is not checked as normal, the flow
goes to step S104.
[0048] In step S116, the vehicle speed V is compared
with an engine-stop-at-low-speed determining vehicle
speed VIDLST (e.g., 3 km/h). This comparison allows
fuel supply cut while the vehicle is running (at and after
step S122) and the engine to be stopped when the vehicle
is stopped (at and after step S117). This can improve the
fuel consumption.
[0049] When it is determined in step S116 that the ve-
hicle speed V is lower than the engine-stop-at-low-speed
determining vehicle speed VIDLST, the state of the re-
start flag F_IDLREST for restarting the engine by opening
the throttle is determined in step S117. When the flag F_
IDLREST is "1" or when it is determined that the throttle
is opened, the flow returns. Accordingly, when the engine
is restarted by turning the ignition switch ON or opening
the throttle while the engine is stopped, this flag value
becomes "1" and the engine will not be stopped again
until the vehicle starts moving.
[0050] When it is determined that the restart flag F_
IDLREST is "0", the flow advances to step S118. In this
step S118, the state of a neutral keeping flag F_NDLY
is determined. When the neutral keeping flag F_NDLY
is "1", that is, when it is determined that the neutral state
is maintained for a predetermined time, the flow goes to
step S129. When it is determined that this flag F_NDLY
is "0", the flow goes to step S119 which determines the
state of a flag F_FCMGV for checking if the vehicle speed
has exceeded a predetermined vehicle speed after start-
ing of the engine by the starter. The expression "after
starting of the engine by the starter" means after restart-
ing (the same is true in the following description).
[0051] When it is determined that the flag F_FCMGV
is "0", the flow returns. When it is determined that the flag
F_FCMGV is "1", the flow advances to step S120 to check
the state of a flag F_NGRMG for determining if the gear
in use is other than the first gear. When this flag F_
NGRMG is "0", that is, when it is determined that the
vehicle has stopped during or after running on the first
gear, the engine is not stopped because there may be a
mode in which the vehicle starts right after stopping, such
as a temporary stop mode. In this case, therefore, the
flow returns. When it is determined that this flag F_
NGRMG is "1", the state of a clutch-thrust keeping flag
F_CLON is determined in step S121. When the clutch-
thrust keeping flag F_CLON is "0", the flow returns. When

it is determined that the clutch-thrust keeping flag F_
CLON is "1", the flow advances to step S129 to set the
engine-stop control execution flag F_FCMG to "1" after
which the flow returns. This causes the engine to stop
when the vehicle is stopped without gear change with
the clutch kept thrust at a gear position other than the
first gear and reverse gear.
[0052] When it is determined in step S116 that the ve-
hicle speed V is equal to or higher than the engine-stop-
at-low-speed determining vehicle speed VIDLST, the flag
F_FCMGV for checking if the vehicle speed has exceed-
ed a predetermined vehicle speed after starting of the
engine by the starter is set to "1", and the restart flag F_
IDLREST for restarting the engine by opening the throttle
is set to "0" in step S122. Then, the flow advances to step
S123.
[0053] In step S123, the vehicle speed V is compared
with a vehicle speed upper limit VFCMGST (e.g., 20
km/h) for maintaining fuel supply cut during deceleration.
When it is determined that the vehicle speed V is equal
to or higher than the vehicle speed upper limit VFCMGST,
the flow advances to step S104. When it is determined
that the vehicle speed V is lower than the vehicle speed
upper limit VFCMGST, the flow advances to step S124
to determine the state of the neutral keeping flag F_ND-
LY.
[0054] When it is determined that the neutral keeping
flag F_NDLY is "1", the flow advances to step S129.
When it is determined that the neutral keeping flag F_
NDLY is "0", the flow moves to step S125. In step S125,
the state of the flag F_NGRMG is checked to determine
if a gear other than the first gear has been used. When
this flag F_NGRMG is "0", the flow returns. When the
flag F_NGRMG is "1", the flow advances to step S126
to determine the state of a flag F_CLNE indicating that
the engine speed NE at the time the clutch is thrust is
greater than a predetermined value. The predetermined
value here is, for example, 700 rpm.
[0055] When the engine speed NE at the time the
clutch is thrust is greater than the predetermined value,
it is determined that the flag F_CLNE is "0". In this case,
the flow returns. When it is determined that the flag F_
CLNE which indicates the result of the comparison of the
engine speed NE at the time of thrusting the clutch with
the predetermined value is "1", that is, when the clutch
is free at an engine speed lower than the predetermined
engine speed NE, fuel supply cut during deceleration is
maintained. Then, the state of a flag F_FCBRK indicating
the brake having been released while fuel supply cut in
deceleration is kept is determined in step S127.
[0056] When it is determined that this flag F_FCBRK
is "1", the flow returns. When it is determined that this
flag F_FCBRK is "0", the state of the brake switch is de-
termined in step S128. When it is determined that the
brake switch is "OFF", the flow returns. When it is deter-
mined that the brake switch is "ON", the engine-stop con-
trol execution flag F_FCMG is set to "1" in step S129,
after which the flow returns.
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[Restart Determination]

[0057] FIG. 4 is a flowchart illustrating a routine for
determining whether or not to restart the engine of an MT
vehicle.
[0058] In the first step S201, the state of the engine-
stop control execution flag F_FCMG is checked. Be-
cause the restart determination is performed when fuel
supply cut by stopping the engine continues, when the
engine-stop control execution flag F_FCMG is "0", this
flowchart is passed, a restart-inhibiting delay timer tmFC-
MG when the remaining charge SOC of the battery goes
below the lower limit is set in step S210, and the flow
returns.
[0059] When the engine-stop control execution flag F_
FCMG is "1", it is determined in step S202 whether the
clutch switch is "ON" or "OFF". When in step S202 the
clutch switch is "ON", that is, when it is determined that
the clutch is free, it is then determined in step S203 if the
throttle-completely-closed-state flag F_THIDLMG is "1."
[0060] When in step S203 the throttle-completely-
closed-state flag F_THIDLMG is "1", that is, when it is
determined that the throttle is not completely closed, the
flow advances to step S206. In step S206, engine restart
or returning from the fuel supply cut state is performed
by opening the throttle and the restart flag F_IDLREST
is set to "1". Stopping the engine or keeping fuel supply
cut is therefore avoided by setting the flag this way.
[0061] In step S207, the flag F_FCMGV for checking
if the vehicle speed has exceeded the predetermined ve-
hicle speed after starter-oriented starting, the flag F_
NGRMG for checking if the gear in use is other than the
first gear, the clutch-thrust keeping flag F_CLON and the
flag F_CLNE for checking if the engine speed NE at the
time of thrusting the clutch is greater than the predeter-
mined value are set to "0." In step S208, the flag F_FC-
BRK which indicates that the brake has been released
during deceleration fuel supply cut is set to "1." In step
S209, the engine-stop control execution flag F_FCMG is
set to "0" after which the flow advances to step S210,
and then the flow returns. This scheme prevents stopping
of the engine, or fuel supply cut from being carried out
again in other cases than the case where the gear is set
to the neutral position again.
[0062] When in step S203 the throttle-completely-
closed-state flag F_THIDLMG is "0", that is, when it is
determined that the throttle is completely closed, the flow
advances to step S204 to determine if the gear has pre-
viously been in the neutral position. When it is determined
in step S204 that the previous gear position is the neutral
one, it is then determined in step S205 if the transmission
is currently in gear. When it is determined that the trans-
mission is currently in gear, the flow advances to step
S207 to restart the engine or return from the fuel supply
cut state.
[0063] When it is determined in step S204 that the
transmission has previously been in gear or it is deter-
mined in step S205 that the transmission is currently in

neutral, the flow moves to step S214.
[0064] When in step S202 the clutch switch is "OFF",
that is, it is determined that the clutch is engaged, it is
then determined in step S211 if the transmission is cur-
rently in neutral. When it is determined in step S211 that
the transmission is currently in gear, the flow returns after
setting the restart-inhibiting delay timer tmFCMG in step
S212. When it is determined in step S211 that the trans-
mission is currently in neutral, it is determined in step
S213 if the throttle-completely-closed-state flag F_
THIDLMG is "1".
[0065] When it is determined in step S213 that the
throttle-completely-closed-state flag F_THIDLMG is "1",
the flow advances to step S206. If it is determined in step
S211 that the transmission is in neutral and it is deter-
mined in step S213 that the throttle is thrust, restarting
the engine or returning from the fuel supply cut state is
carried out. When it is determined that the throttle-com-
pletely-closed-state flag F_THIDLMG is not "1" or the
throttle is completely closed, the flow goes to step S214.
[0066] In step S214, the vehicle speed V is compared
with the engine-stop-at-low-speed determining vehicle
speed VIDLST. When it is determined that the vehicle
speed V is lower than the engine-stop-at-low-speed de-
termining vehicle speed VIDLST, the flow advances to
step S216. When it is determined that the vehicle speed
V is equal to or higher than the engine-stop-at-low-speed
determining vehicle speed VIDLST, it is determined in
step S215 if the brake switch is "ON" or "OFF". When in
step S215 the brake switch is "OFF", the flow goes to
step S208. When the brake is released during fuel supply
cut while running, therefore, the engine returns from the
fuel supply cut state. When the brake switch is "ON", on
the other hand, the flow goes to step S216.
[0067] In step S216 is determined the flag F_FCMG-
BAT for determining whether or not to restart the engine
based on the reduction in the remaining charge of the
battery. When the restart flag F_FCMGBAT is "0", that
is, when it is determined that the engine should be re-
started because the battery’s remaining charge has
dropped, the flow advances to step S217.
[0068] When in step S216 the restart flag F_FCMG-
BAT is "1", that is, it is determined that restarting of the
engine is unnecessary, the restart-inhibiting delay timer
tmFCMG is set in step S218, and the flow then goes to
step S219.
[0069] In step S217, the state of the restart-inhibiting
delay timer tmFCMG is checked.
[0070] When in step s217 the restart-inhibiting delay
timer tmFCMG is "0", the flow advances to step S207.
When it is determined that the restart-inhibiting delay tim-
er tmFCMG is not equal to "0", the flow advances to step
S219.
[0071] In step S219, the absolute value of the brake-
master-power negative pressure MPGA is compared
with the absolute value of the brake-master-power neg-
ative pressure upper limit #MPFCMG (e.g., -430 mmHg).
It is desirable that the brake-master-power negative pres-

11 12 



EP 1 036 696 B1

8

5

10

15

20

25

30

35

40

45

50

55

sure upper limit #MPFCMG be -465 mmHg, for example,
when the vehicle is stopped, and be -540 mmHg when
the vehicle is running in which state the negative pressure
is easily secured.
[0072] When it is determined in this step that the brake-
master-power negative pressure MPGA is equal to or
lower than the brake-master-power negative pressure
upper limit #MPFCMG ("YES"), a sufficient negative
pressure is secured so that the flow returns without re-
starting the engine.
[0073] When it is determined that the brake-master-
power negative pressure MPGA is closer to the atmos-
pheric pressure than the brake-master-power negative
pressure upper limit #MPFCMG ("NO"), the flow advanc-
es to step S208 to restart the engine.
[0074] In the case that the negative pressure of the
brake-master-power is likely to be gone due to pumping
of the brake applied during stopping of the engine or the
fuel supply cut process, the engine is restarted or the
engine returns from the fuel supply cut state in order to
secure the brake force, so that the brake-master-power
negative pressure MPGA is secured.

[Engine Stop/Engine Restart Determination]

[0075] The following describes the engine stop/engine
restart determination for a CVT vehicle. FIG. 5 is a flow-
chart showing a routine for the determination of engine
stop of a CVT vehicle.
[0076] In step S301 in this figure, the state of the start-
switch-ON start flag F_MGST is checked. When the start-
switch-ON start flag F_MGST is "0", that is, when it is
determined that it is the first running, a timer tmSFTR for
waiting for stabilization of a change in shift range is set
in step S302. In step S322, both the flag F_FCMGV for
checking if the vehicle speed has exceeded a predeter-
mined vehicle speed after starting of the engine by the
starter and an engine-stop request flag F_FCMGSTB for
the CVT are set to "0." Then, the engine-stop control
execution flag F_FCMG is set to "0" in step S323 and
the flow returns.
[0077] When in step S301 the start-switch-ON start
flag F_MGST is "1", that is, when it is determined that it
is not the first running, it is determined in step S303
whether or not communication information P_MOTSTB
from the motor ECU 3 is "1". This communication infor-
mation P_MOTSTB indicates that the motor-assisted
starting of the engine is possible when it is "1", and indi-
cates the motor-assisted starting of the engine is not pos-
sible when it is "0."
[0078] When in step S303 the communication informa-
tion P_MOTSTB is "1", the coolant temperature TW is
compared with the coolant-temperature lower limit
TWFCMG below which the engine is to be stopped in the
next step S304.
[0079] When it is determined that the coolant temper-
ature TW is lower than the coolant-temperature lower
limit TWFCMG, the flow advances to step S302. This

prevents the engine from being stopped when the engine
is not fully warmed up. When it is determined that the
coolant temperature TW is equal to or higher than the
coolant-temperature lower limit TWFCMG, the intake-air
temperature TA is compared with the intake-air temper-
ature upper limit TAFCMG above which the engine is to
be stopped in step S305.
[0080] When it is determined that the intake-air tem-
perature TA is higher the intake-air temperature upper
limit TAFCMG, the flow advances to step S302. As a
result, the engine is not stopped in consideration of the
deterioration of the startability and the air conditioning
performance that should be secured. When it is deter-
mined that the intake-air temperature TA is equal to or
lower than the intake-air temperature upper limit TAFC-
MG, the flow proceeds to step S306.
[0081] In the next step S306, the state of the brake-
switch-OK flag F_OKBRKSW is checked. This step
checks if the brake switch is functioning properly, and a
flag value of "1" is set when the switch is not failing. When
it is determined that the brake switch is normal, the flow
advances to step S307. When the brake switch is abnor-
mal and the flag value is "0", the flow goes to step S302.
[0082] In step S307, it is determined if the shift position
is in the N (Neutral) range, P (Parking) range or in another
range.
[0083] When it is determined that the shift position is
in a range other than the N range and P range, the state
of a drive-range flag F_CVTEDX is determined in step
S308. This drive-range flag F_CVTEDX indicates the D
range when the decision value is "0" and indicates the R
range or other ranges when the decision value is "1."
[0084] When in step S308 the drive-range flag F_CVT-
EDX is "1", the flow goes to step S310 to stop the engine.
When the drive-range flag F_CVTEDX is "0", on the other
hand, it is determined in step S309 if the shift-range sta-
bilization waiting timer tmSFTR is "0". When in S309 the
shift-range stabilization waiting timer tmSFTR is "0", the
flow advances to step S322. When the shift-range stabi-
lization waiting timer tmSFTR is not "0", the flow returns.
[0085] As the shift-range stabilization waiting timer
tmSFTR is provided, even when the shift position passes
the R range at the time the gear is shifted between the
D range and the P range, the number of times of the
engine is stopped by releasing the stopping of the engine
is not reduced.
[0086] When it is determined in step S307 that the shift
range is in the N range or the P range, the shift-range
stabilization waiting timer tmSFTR is set in the next step
S310 to stop the engine.
[0087] In the subsequent step S311 is checked the
state of the flag F_FCMGV for checking if the vehicle
speed has exceeded a predetermined vehicle speed af-
ter starting of the engine by the starter.
[0088] When it is determined that the flag F_FCMGV
is "0", the flow advances to step S312 where vehicle
speed V is compared with an engine-stop-at-low-speed
determining vehicle speed VIDLSTC (e.g., 15 km/h).
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[0089] When it is determined in step S312 that the ve-
hicle speed V is lower than the engine-stop-at-low-speed
determining vehicle speed VIDLSTC, the flow advances
to step 322. When it is determined that the vehicle speed
V is equal to or higher than the engine-stop-at-low-speed
determining vehicle speed VIDLSTC, the flag F_FCMGV
is set to "1" in step S313.
[0090] Those steps S311, S312 and S313 do not set
the flags, that have been initialized (step S322) by re-
starting after the engine was stopped, to "1" until the ve-
hicle speed V exceeds the engine-stop-at-low-speed de-
termining vehicle speed VIDLSTC.
[0091] In a case of heavy traffic, temporary stopping
and restarting or the like, stopping and restarting are likely
to be frequently repeated. As in step S119 for an MT
vehicle, therefore, once the engine is restarted, it will not
be stopped again until it runs for a certain distance.
[0092] In step S321, the state of the brake switch is
determined. When it is determined that the brake switch
is "ON", the flow advances to step S315 to check the
state of the throttle-completely-closed-state flag F_
THIDLMG. When the throttle-completely-closed-state
flag F_THIDLMG is "1", that is, when it is determined that
the throttle is not completely closed, the flow goes to step
S322. As a result, the engine is not stopped. When the
throttle-completely-closed-state flag F_THIDLMG is "0",
that is, when it is determined that the throttle is completely
closed, the flow goes to step S316 to check the state of
the flag F_FCMGBAT for determining whether or not to
restart the engine based on the reduction in the remaining
charge of the battery ,
[0093] When this flag F_FCMGBAT is "0", that is, when
it is necessary to restart the engine as a result of the
battery’s remaining charge having fallen, the flow goes
to step S322. When the flag F_FCMGBAT is "1", that is,
when restarting the engine originating from the reduction
in the battery’s remaining charge is unnecessary, the flow
goes to step S317.
[0094] In step S317, the absolute value of the brake-
master-power negative pressure MPGA is compared
with the absolute value of the brake-master-power neg-
ative pressure upper limit #MPFCMG for determining
whether to stop the engine.
[0095] When it is determined in this step that the brake-
master-power negative pressure MPGA is equal to or
lower than the brake-master-power negative pressure
upper limit #MPFCMG ("YES"), the flow advances to step
S318 to stop the engine.
[0096] When it is determined that the brake-master-
power negative pressure MPGA is closer to the atmos-
pheric pressure than the brake-master-power negative
pressure upper limit #MPFCMG ("NO"), the flow goes to
step S322 to restart the engine.
[0097] In the case that the negative pressure of the
brake-master-power negative pressure is likely to be
gone due to pumping of the brake applied during stopping
of the engine or the fuel supply cut process, the engine
is restarted or the engine returns from the fuel supply cut

state in order to secure the brake force, so that the brake-
master-power negative pressure MPGA is secured. This
can relieve the burden that would otherwise be put on
the driver due to an insufficient brake-master-power neg-
ative pressure MPGA.
[0098] Then, the engine-stop request flag F_FCMG-
STB is set to "1" in step S318, and the state of a CVT-
engine stop-OK flag F_CVTOK is checked in step S319.
When the CVT-engine stop-OK flag F_CVTOK is "1" ,
that is, when it is determined that the engine is ready to
be stopped, the engine-stop control execution flag F_
FCMG is set to "1", and then the flow returns. When the
CVT-engine stop-OK flag F_CVTOK is "0", that is, when
it is determined that the engine is not ready to be stopped,
the engine-stop control execution flag F_FCMG is set to
"0", after which the flow returns.
[0099] In the step S321, the state of the brake switch
is checked. When it is determined that the brake switch
is "OFF", both the flag F_FCMGV for checking if the ve-
hicle speed has exceeded a predetermined vehicle
speed after starting of the engine by the starter, and the
engine-stop request flag F_FCMGSTB to the CVT are
set to "0". Then, the engine-stop control execution flag
F_FCMG is set to "0", after which the flow returns.

[Monitoring Power Consumption by 12-V System]

[0100] Referring now to FIGS. 6 and 7, a description
will be given of the control that determines the value of
the large-consumption-in-12-V-system and restart ena-
ble flag F_FCMGBAT in step S111 in the engine stop
determining routine (MT), in step S216 in the restart de-
termining routine and in step S316 in the engine stop
determining routine (CVT). It is to be noted that the power
consumption of the 12-V system is power that is con-
sumed by accessories such as head lamps. The power
is supplied from the 12-V battery 12BAT. When the re-
maining charge of the 12-V battery 12BAT decreases,
the power that is lost is supplied to the 12V battery 12BAT
via the downverter DV from the high-voltage battery BAT.
[0101] In step S401 in FIG. 6, the state of a high-volt-
age battery remaining-charge-based engine stop lower
limit flag F_FCBATL is checked. When the battery’s re-
maining charge is less than a predetermined value to be
discussed later, this flag F_FCBATL is set to "1", whereas
when the vehicle speed V is equal to or higher than the
engine-stop-at-low-speed determining vehicle speed
VIDLST (e.g., 5 km/h), the flag F_FCBATL is set to "0."
[0102] When it is determined in step S401 that the state
of the flag F_FCBATL is "1", the vehicle speed V is com-
pared with the engine-stop-at-low-speed determining ve-
hicle speed VIDLST. When it is determined that the ve-
hicle speed V is lower than the vehicle speed VIDLST,
"0" is set to the large-consumption-in-12V-system and
restart enable flag F_FCMGBAT in step S412, inhibiting
the stopping of the engine (step S209 and step S323).
That is, when the remaining charge of the high-voltage
battery BAT is low and the vehicle speed is low, the re-
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maining charge of the battery BAT cannot become un-
recoverable so that stopping the engine is inhibited.
[0103] When it is determined in step S402 that the ve-
hicle speed V is lower than the vehicle speed VIDLST,
the high-voltage battery remaining-charge-based engine
stop lower limit flag F_FCBATL is set to "0" in step S403
after which the flow then proceeds to step S404. When
this flag F_FCBATL is "1" in step S401, the flow also
proceeds to step S404.
[0104] In step S404, the state of the engine-stop con-
trol flag F_FCMG is determined. When it is determined
that the flag F_FCMG is "1", the flow goes to step S405.
When it is determined that the flag F_FCMG is "0", on
the other hand, the flow goes to step S409.
[0105] In step S405, the state of the flag F_FCMGBAT
is determined. When the determined value is "1", the flow
goes to step S406, whereas when the determined value
is "0", the flow goes to step S409.
[0106] That is, when idling is not stopped ("NO" in step
S404) and when stopping the engine is not permitted by
the flag F_FCMGBAT while idling is stopped ("0" in step
S405), an engine-stop disable high-voltage battery ca-
pacity upper limit QBATIDHN table is searched based
on 12-V system average power-consumption VELAVE
in step S409 as shown in FIG. 7.
[0107] When idling is stopped ("YES" in step S404)
and when stopping the engine is permitted by the flag F_
FCMGBAT ("1" in step S405), an engine-stop enable
high-voltage battery capacity lower limit QBATIDLN table
is searched based on the 12V system average power-
consumption VELAVE in step S406 as shown in FIG. 7.
[0108] The QBATIDHN table is searched in step S409,
and the battery’s remaining charge QBAT (the same as
the battery’s remaining charge SOC) is compared with
the engine-stop disable high-voltage battery capacity up-
per limit QBATIDHN in step S410. That is, this discrimi-
nation is made to check whether or not the engine can
be stopped.
[0109] When it is determined in this step S410 that the
battery’s remaining charge QBAT is equal to or greater
than the upper limit QBATIDHN, the large-consumption-
in-12V-system and restart enable flag F_FCMGBAT is
set to "1" in step S411, thus permitting the engine to be
stopped, and then the flow returns.
[0110] The QBATIDLN table is searched in step S406,
and the battery’s remaining charge QBAT is compared
with the engine-stop enable high-voltage battery capacity
lower limit QBATIDLN in step S407. That is, this discrim-
ination is made to check whether or not the engine can
be started (or stopping the engine can be permitted).
[0111] When it is determined in this step S407 that the
battery’s remaining charge QBAT is equal to or greater
than the lower limit QBATIDLN, the flow returns. When
it is determined that the battery’s remaining charge QBAT
is smaller than the lower limit QBATIDLN, on the other
hand, the high-voltage battery remaining-charge-based
engine stop lower limit flag F_FCBATL is set to "1" and
the flow proceeds to step S412. In step S412, the large-

consumption-in-12V-system and restart enable flag F_
FCMGBAT is set to "0", thus inhibiting the stopping of
the engine. Then, the flow returns to the operation-mode
determining routine.
[0112] In FIG. 7, the horizontal scale represents the
amount of power consumption (e.g., the average value)
VELIDLn (ampere) of the 12V system (accessories), and
the vertical scale the battery’s remaining charge QBAT.
The starting point of the engine-stop disable high-voltage
battery capacity upper limit QBATIDHN is 25.4% and the
starting point of the engine-stop enable high-voltage bat-
tery capacity lower limit QBATIDLN is 25%. It is to be
noted that the battery’s remaining charge QBAT of 25%
is the lower limit at which the engine can be restarted.
[0113] The line of the upper limit QBATIDHN gradually
moves away from the line of the lower limit QBATIDLN
so as to set the time constant between the line of the
upper limit QBATIDHN that indicates the lower limit of
the engine-stop enable range to the line of the lower limit
QBATIDLN that indicates the upper limit below which re-
starting the engine is needed, for example, when the bat-
tery’s remaining charge decreases with constant power
consumption of the 12V system. This prevents the en-
gine-stop sustaining period from varying depending on
the amount of the power consumption of the 12V system,
and thus eliminates the situation wherein with a large
amount of the power consumed by the 12V system, the
engine should be restarted immediately after it is
stopped, which would make the driver feel uncomforta-
ble.
[0114] Even when a certain amount of the remaining
charge of the battery is secured in step S107, for exam-
ple, the engine stop control can be executed in consid-
eration of the power consumption of the accessories by
checking the state of the large-consumption-in-12V-sys-
tem and restart enable flag F_FCMGBAT or checking if
it is the engine-stop enable state or the engine-restart
enable state in consideration of the power consumption
of the 12V system in step S111.
[0115] This invention is not limited to the above-de-
scribed embodiment; although the foregoing description
has been given of the case where the operation voltage
of accessories is 12 V, it may be set to other voltages
than 12 V.
[0116] According to this invention, as described above,
because stopping and starting of the engine can be per-
mitted in accordance with the consumed power of acces-
sories as well as the remaining charge of the power stor-
age unit, it is possible to prevent the occurrence of such
an even that while the engine is stopped because of a
certain amount of charges remaining in the power stor-
age unit, a large amount of power consumption by the
accessories actually reduces the remaining charge of the
power storage and thus disables the restarting of the en-
gine.
[0117] Further, this invention has such the advantage
of making it possible to determine whether or not stopping
the engine should be permitted and restarting the engine
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should be permitted in accordance with the amount of
power consumption by the accessories.
[0118] The engine control system, according to the
present invention, for a hybrid vehicle, which has an in-
ternal combustion engine and an electric motor as driving
force sources, and permits stopping and starting of the
engine in accordance with predetermined drive condi-
tions, the engine control system comprises: power-con-
sumption detector for detecting an amount of power con-
sumption by predetermined device; first power storage
unit for supplying electric energy to the motor and storing
energy generated when the electric motor is operated as
a generator by the internal combustion engine and en-
ergy regenerated by regeneration; second power storage
unit for supplying electric energy to the predetermined
device; remaining-amount detector for detecting a re-
maining charge of said first power storage unit; stop/start
determination device for determining whether to permit
stopping or starting of the engine in accordance with the
amount of power consumption by the predetermined de-
vice and the remaining charge of the first power storage
unit; engine stopper for stopping the engine based on a
result of a decision by the stop/start determination device;
and engine starter for starting the engine based on the
result of the decision by the stop/start determination de-
vice.

Claims

1. An engine control system for a hybrid vehicle, which
has an internal combustion engine (E) and an electric
motor (M) as driving force sources, and permits stop-
ping and starting of said engine in accordance with
predetermined drive conditions, said engine control
system comprising:

power-consumption detector (S8) adapted to
detect an amount of power consumption by a
predetermined accessory device;
first power storage unit (BAT) adapted to supply
electric energy to said electric motor (M) and
storing energy generated when said electric mo-
tor (M) is operated as a generator by said internal
combustion engine (E) and energy regenerated
by regeneration;
second power storage unit (12BAT) adapted to
supply electric energy to said predetermined ac-
cessory device;
remaining charge detector (S7) adapted to de-
tect a remaining charge (QBAT) of said first pow-
er storage unit (BAT);
stop/start determination device (S111, S216,
S316) adapted to determine whether to permit
stopping or starting of said engine (E) in accord-
ance with said amount of power consumption
(VELIDLu) by said predetermined accessory de-
vice and said remaining charge (QBAT) of said

first power storage unit (BAT);
engine stopper (S129, S320) adapted to stop
said engine (E) based on a result of a decision
by said stop/start determination device (S111,
S216, S316); and
engine starter (S209, S323) adapted to start said
engine (E) based on said result of said decision
by said stop/start determination device (S111,
S216, S316).

2. An engine control system according to claim 1,
wherein said first power storage unit (BAT) is adapt-
ed to supply electric energy to said second power
storage unit (12BAT) via a downverter (DV), and is
capable of supplying power to drive said predeter-
mined accessory device via said downverter (DV),
said stop/start determination device (S111, S216,
S316) is adapted to determine to permit stopping of
said engine (E) when said remaining charge of said
power storage unit (BAT) is equal to or greater than
an upper threshold value (QBATIDHN) of said re-
maining charge of said power storage unit (BAT) set
in association with said amount of power consump-
tion (VELIDLu) by said predetermined accessory de-
vice, and to determine to permit starting of said en-
gine (E) when said remaining charge (QBAT) of said
power storage unit (BAT) is equal to or smaller than
a lower threshold value (QBATIDLN) of said remain-
ing charge of said power storage unit (BAT) set in
association with said amount of power consumption
(VELIDLu) by said predetermined accessory device.

Patentansprüche

1. Maschinenregelungssystem für ein Hybridfahrzeug,
welches eine Brennkraftmaschine (E) und einen
Elektromotor (M) als Antriebskraftquellen aufweist
und das Stoppen und Starten der Maschine gemäß
vorbestimmten Fahrzuständen gestattet, wobei das
Maschinenregelungssystem umfasst:

einen Stromverbrauchsdetektor (S8), der dazu
ausgelegt ist, einen Stromverbrauchsbetrag
von einer vorbestimmten Zusatzvorrichtung zu
erfassen;
eine erste Stromspeichereinheit (BAT), die dazu
ausgelegt ist, dem Elektromotor (M) elektrische
Energie zuzuführen und Energie, die erzeugt
wird, wenn der Elektromotor (M) von der Brenn-
kraftmaschine (E) als Generator betrieben wird,
sowie Energie, die durch Regeneration regene-
riert wird, zu speichern;
eine zweite Stromspeichereinheit (12BAT), die
dazu ausgelegt ist, der vorbestimmten Zusatz-
vorrichtung elektrische Energie zuzuführen;
einen Restladungsdetektor (S7), der dazu aus-
gelegt ist, eine Restladung (QBAT) der ersten
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Stromspeichereinheit (BAT) zu erfassen;
eine Stopp/Start-Bestimmungsvorrichtung
(S111, S216, S316), die dazu ausgelegt ist, ge-
mäß dem Stromverbrauchsbetrag (VELIDLu)
durch die vorbestimmte Zusatzvorrichtung und
der Restladung (QBAT) der ersten Stromspei-
chereinheit (BAT) zu bestimmen, ob ein Stop-
pen oder Starten der Maschine (E) gestattet
wird;
einen Maschinenstopper (S129, S320), der da-
zu ausgelegt ist, die Maschine (E) basierend auf
einem Ergebnis der Entscheidung durch die
Stopp/Start-Bestimmungsvorrichtung (S111,
S216, S316) zu stoppen; und
einen Maschinenstarter (S209, S323), der dazu
ausgelegt ist, die Maschine (E) basierend auf
dem Ergebnis der Entscheidung durch die
Stopp/Start-Bestimmungsvorrichtung (S111,
S216, S316) zu starten.

2. Maschinenregelungssystem nach Anspruch 1, wor-
in die erste Stromspeichereinheit (BAT) dazu aus-
gelegt ist, der zweiten Stromspeichereinheit
(12BAT) über einen Niederwandler (DV) elektrische
Energie zuzuführen, und in der Lage ist, Strom zum
Antrieb der vorbestimmten Zusatzvorrichtung über
den Niederwandler (DV) zuzuführen, wobei die
Stopp/Start-Bestimmungsvorrichtung (S111, S216,
S316) dazu ausgelegt ist, zu bestimmen, das Stop-
pen der Maschine (E) zu gestatten, wenn die Rest-
ladung der Stromspeichereinheit (BAT) gleich oder
größer als ein oberer Schwellenwert (QBATIDHN)
der Restladung der Stromspeichereinheit (BAT) ist,
der in Zuordnung zu dem Stromverbrauchsbetrag
(VELIDLu) durch die vorbestimmte Zusatzvorrich-
tung gesetzt wird, und zu bestimmen, das Starten
der Maschine (E) zu gestatten, wenn die Restladung
(QBAT) der Stromspeichereinheit (BAT) gleich oder
kleiner als ein unterer Schwellenwert (QBATIDLN)
der Restladung der Stromspeichereinheit (BAT) ist,
der in Zuordnung zu dem Stromverbrauchsbetrag
(VELIDLu) durch die vorbestimmte Zusatzvorrich-
tung gesetzt ist.

Revendications

1. Système de commande de moteur à combustion
pour un véhicule hybride, qui comporte un moteur à
combustion interne (E) et un moteur électrique (M)
comme sources de force d’entraînement, et permet
l’arrêt et le démarrage dudit moteur à combustion en
conformité avec des conditions de conduite prédé-
terminées, ledit système de commande de moteur
à combustion comprenant :

un détecteur de consommation d’énergie (S8)
adapté pour détecter une quantité de consom-

mation d’énergie par un dispositif accessoire
prédéterminé ;
une première unité de stockage d’énergie (BAT)
adaptée pour fournir de l’énergie électrique
audit moteur électrique (M) et stocker de l’éner-
gie générée lorsque ledit moteur électrique (M)
est mis en oeuvre comme générateur par ledit
moteur à combustion interne (E) et l’énergie ré-
générée par régénération ;
une seconde unité de stockage d’énergie
(12BAT) adaptée pour fournir de l’énergie élec-
trique audit dispositif accessoire prédéterminé ;
un détecteur de charge restante (S7) adapté
pour détecter une charge restante (QBAT) de
ladite première unité de stockage d’énergie
(BAT) ;
un dispositif de détermination d’arrêt/de démar-
rage (S111, S216, S316) adapté pour détermi-
ner s’il faut permettre l’arrêt ou le démarrage
dudit moteur à combustion (E) en conformité
avec ladite quantité de consommation d’énergie
(VELIDLu) par ledit dispositif accessoire prédé-
terminé et ladite charge restante (QBAT) de la-
dite première unité de stockage d’énergie
(BAT) ;
un arrêt de moteur à combustion (S129, S320)
adapté pour arrêter ledit moteur à combustion
(E) d’après un résultat d’une décision par ledit
dispositif de détermination d’arrêt/de démarra-
ge (S111, S216, S316) ; et
un démarreur de moteur à combustion (S209,
S323) adapté pour démarrer ledit moteur à com-
bustion (E) d’après ledit résultat de ladite déci-
sion par ledit dispositif de détermination d’ar-
rêt/de démarrage (S111, S216, S316).

2. Système de commande de moteur à combustion se-
lon la revendication 1, dans lequel ladite première
unité de stockage d’énergie (BAT) est adaptée pour
fournir de l’énergie électrique à ladite seconde unité
de stockage d’énergie (12BAT) via un convertisseur
abaisseur (DV), et est capable de fournir l’énergie
pour entraîner ledit dispositif accessoire prédétermi-
né via ledit convertisseur abaisseur (DV), ledit dis-
positif de détermination d’arrêt/de démarrage (S111,
S216, S316) est adapté pour déterminer de permet-
tre l’arrêt dudit moteur à combustion (E) lorsque la-
dite charge restante de ladite unité de stockage
d’énergie (BAT) est supérieure ou égale à une valeur
seuil supérieure (QBATIDHN) de ladite charge res-
tante de ladite unité de stockage d’énergie (BAT)
fixée en association avec ladite quantité de consom-
mation d’énergie (VELIDLu) par ledit dispositif ac-
cessoire prédéterminé, et pour déterminer de per-
mettre le démarrage dudit moteur à combustion (E)
lorsque ladite charge restante (QBAT) de ladite unité
de stockage d’énergie (BAT) est inférieure ou égale
à une valeur seuil inférieure (QBATIDLN) de ladite
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charge restante de ladite unité de stockage d’énergie
(BAT) fixée en association avec ladite quantité de
consommation d’énergie (VELIDLu) par ledit dispo-
sitif accessoire prédéterminé.
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